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@ Detergent compositions. 



® Detergent compositions containing a fabric softening smectite-type clay are disclosed. The compositions 
further contain a polymeric clay flocculating agent, typically from 0.005% to 20% by weight of the smectite-type 
clay. Preferred clay flocculating polymers are poly(alkyleneoxide), having weight average molecular weight in the 
range of from 100,000 to 10 million. 
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Detergent CompositJons 

„ is now well ,eC09n.z,d in W d.torgent ."^^^^^^^^ nx. il ,! squally 

400 898 »ro.,d. significant laBrie solten.n, ""l^^,''''^^ oroc.ss is fa, from 

recognized tnat depoeitlon ol Wso ''^^^ ^1 ^ ^-'Sl'tM '''I ''^"^'^ 

complete: in fact, under typical European '^'L^^^ 'Z^ during the subsequent r,ns,ng 
sXCeroStdri dU.on ,» a„ec,ed P, .,c,ors tnat 

r~ro.ec, «f tne present ,n.en.on to P"--~^^^^^ 

-2:?i?rjror;;urofrpT'r. :::e= nrrqru compos,.ons f,om ..en 

pScJs ^. efficiently deposited, regardless of the t,u,lde, system used. 

Summary of the Invention 
The present invention relates to detergent ""P°f - ""o'f'rs'mSe'^e c^ 
the range of from 0.005% to 20% by weight of the S'^^^^^-Wfth'^^^ne oxide) poly(acry. am.de) and poly- 
30 150.000 to 5 million. 

Detailed Description of the Invention 

2= ■r.o^ fha nresent Invention comprise conventional detersive surfactants. 

The detergent compositions of the 
conventional detergent builders and. optional y. other conv^^^^^^^^ ^^^^^^^^^ 

further comprise a fabric-softening amount, typically from 1 to » y 

'''"'^:S^'^T'^:i!:^es by welg^ of the detergent compositions, unless otherwise 

'"'Te'^compositionsfurhter contain a polymeric clay^^^^^^^^ ^ ,abric-softening 

It has been found that polymeric fv-flocculat.ng agents ^ , compositions 

re'=i,y^d4?rrr:*ptr.s^^^^^^^ 

50 Clay deposition test 

TO samples of a detergent composition -^^^ contains 5% of a f^^^^^^^^^ 
levels of the polymeric clay-f.occulating ^^-'^'^^^^l^'^'J^^^^^ line dned. The clay on the 

,% solutions of the respective detergent samptes. The ^^^^'^^^ ^ «ith a detergent sample to 

swatches is stained with methylene blue. The hue ,s compared to that obtained 
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which no polymeric clay-floccWating agent has been added. 

Any level of polymeric clay-flocculating agent that results in a hue that is perceptibly darker than that 
obtained without clay-flocculating agent gives the desired softness enhancing effect. Such level will be 
referred to herein as "a softness enhancing amount" of the clay-flocculating agent. 
5 Relatively high levels of a ciay-flocculating agent result in a patchy deposition or even reduced 
deposition of the clay. The stained swatches show blue spots, rather than a substantially uniform hue. 
These relatively high levels of clay-floccuiating agent do not result in the desired softness boost, and are 
therefore not considered softness enhancing amounts. 

Typically, the amount of clay-ftoccuiating agent, expressed as percent by weight of the smectite-type 
JO clay, ranges from 0.005 • 20% by weight of the clay, preferably from 0.05 - 20% by weight of the clay, for 
clay flocculating agents having a weight average molecular weight of from 1 50.000 to 800.00, and 0.005 to 
2% by wetgth of the clay for MW 800.000 to 5 million. 

Clay-flocculating agents are not commonly used in detergent compositions. On the contrary, one is 
inclined to use clay dispersents, -which aid in removing clay stains from fabrics. Such agents are. however, 
15 very well known in other industries like oil well drilling, and for ore flotation in metallurgy. Most of these 
materials are fairly long chain polymers and copolymers derived from such monomers as ethylene oxide, 
acrylamide, acrylic acid, dimethylamino ethyl methacrylate, vinyl alcohol, vinyl pyrrclidone, ethylene imine. 
Gums, like guar gum, are suitable as well. 

Preferred are polymers of ethylene oxide, acryl amide, or acrylic acid. For proper interaction with the 
20 clay particles, the polymers should be fairly long chain, i.e., have a weight average molecular weight of at 
least 100,000. For sufficient water-solubility the weight average molecular weight of the polymers should not 
exceed 10 million. Most preferred are polymers having a weight average molecular weight of from 150.000 
to 5 million. 

25 

The fabric softening clay 

Smectite-type clays are widely used as fabric softening ingredients in detergent compositions. Most of 
these clays have a cation exchange capacity of at least 50 meq/lOOg. 
30 Montmorrillonite clays are commonly used for this purpose. It appears, however, that certain hectorite 
clays provide better fabric softening performance than the more commonly used montmorillonites. The 
hecton'tes exhibiting this superior fabric softening performance are hectorites of natural origin. 

The cation exchange capacity of clays is a well-known parameter and may be determined by well- 
established analytical techniques. See. for example, H. van Olphen, "Clay Colloid Chemistry". Interscience 
35 Publishers. 1963 and the relevant references cited therein. 



Other detergent components 

40 

Detersive Surfactants 

The compositions of this invention will typically contain organic surface-active agents ("surfactants") to 
45 provide the usual cleaning benefits associated with the use of such materials. 

Detersive surfactants -useful herein include well-known synthetic anionic, nonionic, amphoteric and 
zwitterionic surfactants. Typical of these are the alkyi benzene sulfonates, alkyi- and aikylether sulfates, 
paraffin sulfonates, olefin sulfonates, alkoxylated (especially ethoxylated) alcohols and alkyi phenols, amine 
oxides, alpha-sulfonates of fatty acids and of fatty acid esters, and the like, which are well-known from the 
50 detergency art. in general, such detersive surfactants contain an alkyi group in the Cg-Cig range; the 
anionic detersive surfactants can be used in the form of their sodium, potassium or triethanolammonium 
salts: the nonionics generally contain from about 5 to about 17 ethylene oxide groups. U.S. Patent 3 995 
669. the disclosures of which are incorporated herein by reference, contains detailed listings of such typical 
detersive surfactants. Cm-Cis alkyi benzene sulfonates. C12-C13 paraftin-sulfonates and alkyi sulfates, and 
55 the ethoxylated alcohols and alkyi phenols are especially preferred in the compositions of the present type. 

Also useful herein as the surfactant are the water-soluble soaps, e.g. the common sodium and 
potassium coconut or tallow soaps well-known in the art. 

The surfactant component can comprise as little as 1% of the compositions herein, but preferably the 

3 
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M -.^^..in '^o. 40«'o Dreferabtv 10% to 30%. of surfactant. Mixtures of the ethoxylated 
roLTcr:r n-rrsu"; lt:-Zle.Le ...on.es. a.v. su.ates an. pa.a..ln _ 
□referred for through-the-wash cleansing of a broad spectrum of sols and stams from fabrics. It has 
o^ZiXy^^^c^oseci that high levels of nonlonic surfactants (i.e.. ,n excess of 4%) ,n c ay^ontam.ng 
5 SeZent compositions negatively affect the clay softening performance. It has now surpr,s,ngly been ound 
fhat such negative ' nterac'on does not occur if the clay flocculating agent of the present ,nvent.on ,s also 
present. 

;o Detersive Adjuncts 

The composition noroir, can corlain olhe, ingredionls «hich .id in their cleaning performance. For 
exar^We nrwghly preferred mat throogh-the-wash detergent composillone contam a detergent b„«e 
!ndTmM ion seaLtrant. Compounds olasslliablo and well-known .n the art as detergent builders 
„ :rde"otr~ polyc»h'o.y,a,es. crates. ca„»n,tes, zeolites. ^^'-'-^^^'^''^'^JZ 

SgLrtr-Trdenrrrir-r"^^^^^^^^ 
" — r:-,r^?ero=,rir,::rr^^^^^^^^ 

422 655 are especially preferred for use in low-phosphate compositions. 

Particularly suitable phosphate-free builders are ether carboxylate mixtures comprising 

a) from 1 % to 99% of a tartrate monosuccinate component of the structure 

25 

HOCH CH O CH 

II 1 ' . 

ioox coox coox coox 

30 

wherein X is H or salt-forming cation; and ^.r,,ru,rf, ■ 

b) from 1% to 99% by weight of a tartrate disuccinate component of the structure . 

CH^ CH O— CH CH 0 CH CH2 



COOX COOX COOX COOX COOX COOX 

^° wherein X is H or a salt-forming cation. 

Builder systems of this type are more fully disclosed in U.S. patent N 4.663.071, issued May 5. 
to Bush et al, the disclosures of which are incorporated herein by reference. 

Typical detergent compositions contain from 5% to 35% of this builder systerrv ..,^^_,.,^g.^a3. 
The laundry compositions herein also preferably contain enzymes to enhance '^/'^ «^ 
Cleaning performance on a variety of soils and stains. Amylase and P'-^^^^^"^)'"'" ^^^^^^ 
H<,tBrr,Pn« are well-known in the art and in commercially available liquid and granular detergents. 
CoSdalTeteTste e^^^^^^ (preferably a mixture of amylase and protease) are typically used at levels 
of 0 00 % to 2% and higher, in the present compositions. Detergent cellulase enzymes P^ov de both 
dearlg ani softening benefits, particularly to cotton fabrics. These enzymes are highly desirable m the 

examole the compositions herein can advantageously contain a bleaching agent, especially a Peroxyaad 
'rcSing agent. In' the context of the present invention, the term peroxyacid bleaching agent encompasses 
hnth nsroxvacids oer se and systems which are able to yield peroxyacids in situ. 
^5 PerryaSS pS^sTare meant to include the alkaline and alkaline-earth metal salts thereof. Peroxyacids 
and dreroSacidfarTcTmmonly used; examples are diperoxydodecano.c acid (DPDA) or peroxyphthalic 

'"Systems capable of delivering peracids m s|tu consist of a peroxygen bleaching agent and an activator 
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thereof. 

The peroxygen bleaching agents are those capable of yielding hydrogen peroxide in an aqueous 
solution; these compounds are well-known in the art. and include hydrogen peroxide, alkali-metal peroxides, 
organic peroxide bleaching agents such as urea peroxide.- inorganic persalt bleaching agents such as alkali 
5 metal perborates, percarbonates. perphosphates, persilicates. and the like. 

Preferred are sodium perborate, connmercially available in the form of mono- and tetra-hydrates, sodium 
carbonate peroxyhydrate, sodium pyrophosphate peroxyhydrate and urea peroxyhydrate. 

The liberated hydrogen peroxide reacts with a bleach activator to form the peroxyacid bleach. Classes 
of bleach activators include esters, imides, imidazoles, oximes, and carbonates. In these classes, preferred 
;o materials include methyl o-acetoxy benzoates: sodium-p-acetoxy benzene sulfonates such as sodium 4- 
nonanoxyloxybenzene sulfonate; sodium-4-octanoyloxybenzene sulfonate, and sodium-4-decanoyloxyben- 
zenesulfonate : biophenol A diacetate; tetra acetyl ethylene diamine; tetra acetyl hexamethylene diamine; 
tetra acetyl methylene diamine. 

Other highly preferred peroxygen bleach activators which are disclosed in U.S. Patents 4.483.778 and 
/5 4.539.130. the disclosures of which are incorporated herein by reference, are alpha-substituted alkyl or 
alkenyl esters, such as sodium-4(2-chlorooctanoyloxy)benzene sulfonate, sodium 4-(3,5.5-trimethyl hex- 
anoy[oxy)benzene sulfonate. Suitable peroxyaclds are also peroxygen bleach activators such as described 
in published European Patent Application n' 0 116 571. i.e.. compounds of the general type RXAOOH and 
RXAU wherein R is a hydroxcarbyl group. X Is a hetero-atom, A is a carbonyl bridging group and L is a 
20 leaving group, especially oxybenzenesulfonate. 

Other highly desirable detergent ingredients for use in the detergent compositions of the present 
invention are quaternary ammonium compounds of the formula R^RsReRrN^X". wherein R* is alkyl having 
from 8 to 20. preferably from 12-18 carbon atoms. Rs is alkyi having from 1 to 10 carbon atoms, and Rs 
and R; are each Ci to C* alkyi preferably methyl : X" is an anion, e.g. chloride. Examples of such 
25 quaternary ammonium compounds include C12-C1* alkyl trimethyl ammonium chloride and cocoaikyl 
trimethyl ammonium methosulfate. The quaternary ammonium compounds can be used at levels from 0.5% 
to 5%, preferably from 1% to 3%. 

30 Additional softening ingredients 

The detergent compositions of the present invention may further contain, in addition to the clay 
material, other softening ingredients. Suitable examples include amines of the formula R1R2R3N. wherein 

35 Ri is Cs to C20 hydrocarbyt. R2 is Ci to C20 hydrocarbyl. and R3 is Ci to Cto hydrocarbyl or hydrogen. A 
preferred amine of this type is ditallowmethylamine. 

Preferably, the softening amine is present as a complex with a fatty acid of the formula RCOOH. 
wherein R is a Cg to C20 alkyl or alkenyl. It is desirable that the amlne-'fatty acid complex be present in the 
form of microfine particles, having a particle size in the range of from, e.g. .0.1 to 20 micrometers. These 

40 amine/fatty acid complexes are disclosed more fully in European Patent Application N* 0 133 804. the 
disclosures of which are incorporated herein by reference. Preferred are compositions that contain from 1% 
to 1 0% of the amine. 

Suitable are also complexes of the above described amine and phosphate esters of the formula 



45 




OH and HO P OH 



0R9 

wherein Ra and Rs are Ci-C2o alkyl. or ethoxylated alkyl groups of the general formula alkyl-(OCH2CH2)y, 
wherein the alkyl substituent is Ct-C2o. preferably Ca-Cis. and y is an integer of 1 to 15, preferably 2-10, 
most preferably 2-5. Amine/phosphate ester complexes of this type are more fully disclosed in European 
Patent Application N* 0 168 889. the disclosures of which are incorporated herein by reference. 

Further examples of optional softening ingredients include the softening amides of the formula 

5 
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... .COB., w.e.. B,o an. B .e ^^^^^^^^ T^T^^^^- 

aryl, and alkyl-aryi groups; B.a '^;^^^J°^^;,,°;/,,';,am^cle and d.aliow benzam.de. Good results are 

rrprp^ares^tsV^^^^^^^^ 

The amides are present in the =or.pos.t on J ; ^ p,,,,, Application GB 2 173 827. 

Suitable softening ingredients are f ° ^'l^^^"^!";' ^^^^^^^^ particular the substituted cyclic amines 
the disclosures of which are '"<=°^P°^^f ^J"^'" '^,;;erSmu.a i-(h.gher alkyi) am.do (lower alky.)-2- 
disclosed therein, ^u-table are ,m.da.o.,nes o t e gene a, orm J^^^^^^^^ ^^^^^ alky. ,s 

(higher alkyl)imidazoline wherein higher alkyi is aiKyi navny 

1% 10 lO". of the suBstitulea cyclic . „ „ a d,, powoor to a oelergent granule, or 

„a,Ta srorort *'srrrir»^%^rr. ..ri. or . o..... ^ 

other optional ingredients typically used ^,2"'' ^^^^ ayes, bleactt. optical Wghteners. 

ZrZ^XZ^^'^:^'^^^^ ?ri.-«» staP,li»r,. oactencaea. preser^a- 

INDUSTRIAL APPLICATION 
0,Jg-nS'^:=afcl'I^ S'aC-r^^ - Stroe^airn-^^^^^^^^^^^^ 

other detergent ingredients under st'"'"g- nolymenc clay-flocculating agent can be added m a 

in preparing a granular detergent composition P° spray-dry.ng: or it may be sprayed onto a 

-rrrg.:;=».*rin'^^^^ 

;,:r.?rr:sr^^^^ c. ^ ^ .ay. 

,iooro,^rar~:»^^^^ 

,,01^'"*^,;' r::r^=rr^t'cU;*n, », a c.e,a.ng agent. . preterrea 
Sating agen, ia etnyieneaiai^ine '^"l^'T'^^'^^^l Stgen, aaaitive, e.g. in tne fonn ol a sneet 

^-a^l'^Lr^^^tra,":^ea^r^^^^^^^ Jet„gen. c..poe,.lona tna. ,ne.se.ea ao 

not contain such a clay or suon '"'^f*"^^',^,,,;™ ag,nt .a formed into a water-soluble liln.. 

In a .or, specific embcaiment *« l» '''' '^^^^^^ . clay-containing a.tergenl con,pos,t,cn. 

The film is lormea into a pouch which is ' ^ So , Son. The dissolved polymer will interact 

r rarrorrcs,^Pc,ymers Of ethylene o-e „e pa«icula„y 

suitable for use in this embodiment of the invention. nolvmeric clay-flocculating agent can also 

oe ,„rp:rat;riraSd^a-=ers^^^^^^^ « — - — 
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EXAMPLES t -VII 



The following granular detergent compositions are prepared : 

INGREDIENT COHPOSITION 

(% by weight) 

I II III IV V 



VI 



VII 



VIII 



^11 12 ^^^^^ benzene sulfonate (Na) 

Tallow alcohol sulfate (Na) 

C^^^g alkyl sulfate (Na) 

A -Olefin (C^2 sulfonate (Na) 

Tallow alcohol ethoxylate (EO^^) 

Fatty alcohol (C^^ |5)ethoxylate (EO^) 

Hydrogenated Tallow fatty acid 

Coconut fatty acid 

Oodecyl trimethyl anmonium chloride 

Oistearyl methyl amine 

Oltal lowbenzamide 

Oodecyl dimethyl anmonium N-Oxide 

Lauryl-N,N-di methyl amine 

Sodium tri polyphosphate 

Zeolite 

Polyethylene oxide (HWbSMM) 
Polyethylene oxide (MWb300«) 
Polyacrylate 
Polyacrylamide 

1-tal low-ami doethyl-2-tallow-imidazol ine 



7.0 



2.5 



3.0 



0.5 



5.0 
2.0 



1.0 2.0 



1.0 



1.5 



4.0 



24.0 18 



0.2 



4.0 



2.0 
2.0 



1.5 



1.0 



0.5 
2.5 
22 



0.05 - — 



1.5 



6.0 
1.0 



32.0 



0.2 



6.5 20.1 6.7 7.0 
1.0 - - 

- 6.7 - 



0.8 

1.0 

1.5 
3.0 

0.4 



1.0 



1.0 



2.5 



3.0 
0.5 



36.9 26.3 24 
20.0 - - - 
0.05 0.1 0.1 



0.2 



4.3 



45 



50 



55 
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m 



INGREDIENT 

(t by weight) 



(CON'D) 





I 


II 


III 


IV 


V 


VI 


VII 


VIII 


Sodiifn mtn lotn acetate 










5,0 






- 


SOGiun SUITdXe 


12.4 


17.7 


15.0 


21.3 


12.7 


28.3 


13.0 


12.4 


SodiLvn carbonate 




ft 0 




5.0 




_ 


15.0 


5 


Sodiun silicate 


ft. n 


7 0 


4.0 


6.0 


2.0 


5.7 


5.6 


6.0 


Sodiim perborate (4aq.) 




15-0 


18.0 


10.0 


IB.O 




5.0 


15.0 


Carboxynethy 1 eel 1 u 1 ose 


n ^ 




0.5 


0.8 


0.4 




0.80 


0-3 


Polyacrylate (mw IOCXj-Zuocx}; 




1.5 












rO 1 yacry i axe \nm hww— jwv^ 










3.0 


— 


- 


- 


Copolymer maleic acia/acryiic acia \.iu/oui 


2.0 




1.5 


2.5 








2.0 




















Enzymes (protease, amylase, cellulase) 




ft 9 


0.5 


0.5 


0.3 




0.6 


0.6 


Optical brighteoer 


0.2 




ft ^ 


V.J 


0,25 




0.8 


0.2 


Sulphonated zinc phthalocyanine 


30ppm 








25Dom 






30ppm 


EDTA^ 






ft ^ 


0.15 


0.2 




0.1 


0.2 


Ethyl enedi amine tetramethylene 


n 2 


0 1 




0.1 


0.1 






0.2 


phosphonic acid 


















Tetraacetyl ethylenediamine 


1.5 








1.5 






2.0 


Iso-nonanoyloxy-benzene sulfonate (Na) 




2.0 










2.0 




Silicone/silica suds suppressor 


0,2 


0.15 


0.15 


0.25 


0.2 




0.30 


0.2 


Perfume 


0.25 


0.25 


0.30 


0.2 


0.25 


0.2 


0.25 


0.2S 


Hontmorillonite clay 


10,0 


7.0 


15,0 


5.0 


10.0 




5-6 


9.5 


Hectorlte clay 












8.9 




















Hoisture and minors 






balance to 100 
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Claims 

1 A detergent composition comprising from 5% to 40% of an organic surfactant and. as a fabric 
softening ingredient, from 1% to 30% of a smectite type clay, further comprising a softness enhancing 
amount of a polymeric clay-flocculating agent. ■ , „ ^ 

2 A detergent composition according to claim 1 wherein the amount of polymenc clay-flocculatmg 
agent is in the range of from 0.005% to 20% by weight of the smectite type clay. 

3 A detergent composition according to claim 1 or 2 wherein the clay flocculating agent .s a polymer 
derived from monomers selected from ethylene oxide, acryl amide, acrylic acid, dime.hylamino ethyl 
methacrylate. vinyl alcohol, vinyl pyrrolidone. ethylene Imine, and mixtures thereof; sa.d polymer hav.ng a 
weight average molecular weight of from 100.000 to 10 million. 

4. A detergent composition according to claim 3 wherein the polymer is denved from monomers 
selected from ethylene oxide, acryl amide, and acrylic acid. 



8 
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5. A detergent compositinTi according to any one of the preceding cTaims wherein the polynneric clay 
flocculating agent has a weight average molecular weight of fronn 150.000 to 5 million. 

6. A detergent composition according to any one of the preceding claims wherein the clay flocculating 
agent has a molecular weight of from 150.000 to 800.000 and is present in an amount of from 0.05 to 20% 
by weight of the smectite-type clay. 

7. A detergent composition according to any one of claims 1-5 wherein the clay flocculating agent has a 
molecular weight of from 800.000 to 5 million and is present in an amount of from 0.005 to 2% by weight of 
the smectite-type clay. 

8. A detergent composition according to any one of the preceding clain^s, further comprising from 0.5% 
to 5% of a quaternary ammonium compound of the formula R^RsRsR/N^X", wherein R* is alky I having 
from 10 to 20 carbon atoms, Rs, Re and R/ are each Ct to C* a!kyl,and X" is an anion. 

9. A detergent composition according to any one of the preceding claims further comprising from 1% to 
10% of an amide of the formula RioRt t NCORt 2. wherein Rio and Ri i are independently selected from Ci- 
C22 alkyl, aikenyl. hydroxy alkyl. aryl. and aikyl-aryl groups: R12 is hydrogen, or a C1-C22 alkyi or alkenyl, 
aryl or alkyl-aryl group, or is O-R13. wherein R13 is a Ci-C22 alkyl or alkenyl, an aryl or alkyl-aryl group. 

10. A detergent composition according to any one of the preceding claims, further comprising from 1% 
to 10% of an imidazoline of the formula 1 -(higher alkyl) amido(lower alkyl)-2-(higher alkyl) has from 12 to 20 
carbon atoms, and lower alkyl has from 1 to 4 carbon atoms. 

11. A detergent composition according to any one of the preceding claims, further comprising from 5% 
to 35% of a builder -system, said builder system comprising 

a) from 1 % to 99% of a tartrate monosuccinate component of the structure : 



HOCH 



CH 



COOK 



COOX 



-CH 



COOX 



CH. 



COOX 



wherein X is H or a salt-forming cation; and 

b) from 1% to 99% by weight of a tartrate disuccinate component of the structure 



CH — O 



CH. 



COOX COOX 



CH 



CH 



COOX COOX 



CH 



CH. 



COOX 



COOX 



wherein X is H or a salt-forming cation. . 

12. A laundry additive comprising a softeness enhancing amount of a polymeric clay-ftoccuiating agent. 

13. A rinse-added softener comprising from 1% to 30% of a smectite type clay and a softness 
enhancing amount of a polymeric clay-flocculating agent. 

14. A laundry additive according to claim 12 or 13. further comprising an organic fabric softening 
ingredient. 
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